analysis (10). Some scholars evaluated pavement roughness, safety and comfort based on the respectively selected kilometers and twenty meters as the evaluation unit, and the ECG 49 indexes and vibration acceleration as evaluation basis to extend her research from both the overall and local angles. In the road transport system composed of drivers, cars, roads and 1 environment, the core is the driver, whose psychological and physiological state changes 2 come with the coordination with all parts. In recent years, more and more researchers have 3 studied driving safety, comfort and driving fatigue from the level of drivers' physiology and 4 psychology and to evaluate the rationality and security of the design of commented lines, 
THE INTERACTIVE RELATIONSHIP BETWEEN PAVEMENT ROUGHNESS AND

33
DRIVING SAFETY AND COMFORT
34
Pavement roughness is an important performance factor in affecting driving stability, comfort 35 and safety, and in determining the efficiency of road transportation. Uneven pavement makes 36 the wheel to vibrate in a certain frequency and amplitude on the road, posing external forces 37 to the pavement and therefore leading pavement to vibrate accordingly, which will in turn 38 react on the vehicle running on the pavement and cause additional vibration from the vehicles.
39
The car body vibration and response vibration can produce coupled vibration. When the 40 superimposed vibration reaches certain limit, the car will bump and is very likely to lose 41 control as the drivers will feel uneasy and cannot steer properly or drastically reduce the The dynamic vibration which the running vehicles produce to the pavement will 4 increase with the increase of the pavement roughness level and the running speed of the 5 vehicle; and at the same time, the dynamic vibration will exacerbate the pavement roughness, 6 further affecting driving stability, comfort and safety. Pavement roughness and changes of 7 vehicle vibration amplitude will promote each other, which will generate significant effect on 8 pavement structure, make drivers feel uncomfortable, cause cargo damage, and tend to 9 potentially threat traffic safety. (25).
10
In the dynamic road system composed of drivers, cars, roads and environment, 11 pavement input is the change of plane and vertical section, and the output transmits to the 12 driver's body through the tire, suspension, car body and seat, then guides the driver in 
18
Some scholars such as Brookhuis (27), Jiangbi Hu (28) ,have studied the safety 19 problems in the road engineering using the psychological and physiological index, .
20
Research has shown that the fluctuation of heart rate variability (HRV) and the ratio of the 21 heart rate of low frequency to high-frequency (LF / HF) can reflect the strength of 22 sympathetic nerve activity, which can be successfully applied to measure drivers' driving 23 workload. The higher the driving workload is, the lower the HRV will be, and LF will 24 significantly increase; while HF will decrease. As a result, LF / HF will increase notably and 25 sympathetic nerve excitability will enhance. In order to finish the driving task and maintain 26 working ability, drivers need to spend more energy, thus their driving workload will be higher.
27
If the pavement roughness can satisfy the drivers' driving demand, driving workload will 28 remain in an acceptable range, and the value of HRV and LF/HF will reflect the driving 29 workload of the drivers when being in a safe and comfortable condition. If the pavement 30 roughness can't satisfy the driving demand, the drivers will ease the driving problems caused 31 by the pavement condition through self-adjustment, the most common of which is changing 32 the running speed. The World Bank has suggested the appropriate running speed given 33 different levels of IRI.
34
Drivers adjust the effect of feeling and perception stimulation to avoid driving tension 35 and fatigue by changing the running speed, which is a passive adaptation mode, and the 36 moderating effect will weaken when drives have been driving for a long time. Hence, safe 37 driving cannot be guaranteed by simply adjusting speed. It is risky when drivers drive too fast 38 or too slow, or when their driving workload is too high or too low. From the above reasoning, and outdoor tests, we found that driving workload is the ability to finish driving tasks when 5 the road and environment condition create mental pressure to the drivers.
6
Driving workload degree is the driver's driving workload quantization parameter. The 7 econometric model is as formula (1) (29).
--Driving workload degree of driver i on the position j;
10 --HRV of driver i on the position j;
11 --HRV when driver i is driving normally;
12
--running speed (km/h) when driver i on the position j.
13
The threshold of Safety classification of driving workload is shown in table 1 (28).
14 15 Dynamic GPS
6
The Novatel Dynamic GPS was used to locate the vehicles' movement. The acquisition 7 frequency is 10 Hz; operating speed precision is 0.03m/s; coordinates error is less than 0.45m. 
Test Method
24
The drivers wore dynamic psychological and physiological parameter detectors and Eye 25 trackers to detect the driver's psychological and physiological parameter and fixation point.
26
The Derived from the analysis of figure 6 , the higher the IRI, the rougher the pavement,
6
and truck drivers' driving workload degree shows an upward trend accordingly. And when
7
IRI≤4.2m/km, drivers' driving workload approaches to nervous threshold K=0.07, which 8 illustrates that IRI was less than current standard value of maintenance quality 4.2m/km 9 (namely this section needn't maintenance), but truck drivers' driving workload has reached 10 the tense state. It can be seen that the current standard value of maintenance for cement 11 concrete pavement can't meet the truck driver's safety and comfortable driving demand.
13
The Relational Model between IRI and Driving Safety and Comfort
15
The establishment and test of car's model 
27
In the formula: K stands for driver's workload; IRI is the international roughness 28 index, m/km; model applies to the design speed 60km/h highway.
29
Testing goodness of fit model (2), as shown in should be kept in IRI ≤ 3.9m/km and IRI≤ 3.8M/km, for car and truck drivers respectively.
4
The current standard value for IRI design is 2m/km in China, which can satisfy driver's 5 safety and comfort; The current standard value of maintenance quality for cement concrete 6 pavement in China is 4.2m/km, which is significantly higher than car and truck driver's 7 safety and comfort threshold. 
CONCLUSIONS
10
The mathematical relationship between international roughness index (IRI) and driving 
15
(1) Pavement roughness has influence on driving comfort and safety. The higher the
16
IRI is, the higher the driving workload will be, and the driving will become more 17 uncomfortable and unsafe.
18
(2) When IRI comes to the standard value for pavement maintenance in China (4.2 19 m/km), the driving workload of a car driver will be very close to the threshold of 0.06, and 20 the road has relatively high risk. Meanwhile the driving workload of a truck driver will reach 21 the threshold of 0.07, and the road has very high risk. 
